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,
. 1 , $x$ , $x=0$
$T_{0}$ , $x=x_{1}$ $T=T_{1}(>T_{0})$ $x=x_{2}$
, $x=x_{3}$ $T=T_{0}$ , $x=x_{4}$
















[2] . , .
(5.10), (5.11) , $K$ , $K=1$
, $\Omega_{e}$ $H_{e}(=T_{e}/T_{0})$ . ,
$T_{0}$ $x=0$ , $T_{e}(x)$ ,
. 0, $e$ , $x=0$
$x$ . :
$\frac{\partial f}{\partial X}-f\frac{\partial f}{\partial\theta}+\frac{1}{4H_{e}}\frac{\mathrm{d}H_{e}}{\mathrm{d}X}f=-\delta_{e}\frac{\partial^{\frac{1}{2}}f}{\partial\theta^{\frac{1}{2}}}+\frac{\lambda_{e}}{H_{e}}\frac{\mathrm{d}H_{e}}{\mathrm{d}X}\frac{\partial^{-\frac{1}{2}}f}{\partial\theta^{-\frac{1}{2}}}+\beta\frac{\partial^{2}f}{\partial\theta^{2}}-\frac{\partial g}{\partial\theta}$ , (1)
$\frac{\partial^{2}g}{\partial\theta^{2}}+\delta_{re}\frac{\partial}{\partial\theta}(\frac{\partial^{[perp]}2g}{\partial\theta^{\frac{1}{2}}})+H_{e}g=H_{e}f$ . (2)
, $\pm 1/2$ :
$\frac{\partial^{\alpha}f}{\partial\theta^{\alpha}}=\frac{1}{\sqrt{\pi}}\int_{-\infty}^{\theta}\frac{1}{\sqrt{\theta-\theta’}}\frac{\partial^{a+\frac{1}{2}}}{\partial\theta^{\alpha+\frac{1}{2}}},f($ff, $X)\mathrm{d}\theta$ , $(\alpha=\pm 1/2)$ . (3)
, $f,$ $g$ $u$
$p_{\mathrm{c}}’$ , $a_{e}(x)$ $p_{e}(\equiv p_{0})$
$\kappa f=(\gamma+1)u/a_{e}(\approx[(\gamma+1)/\gamma]p’/p_{0}),$ $\kappa g=[(\gamma+1)/\gamma]p_{c}’/p_{0}$ . , $\kappa(\ll 1)$
,
, $\gamma$ . $f1$’t $p’$ .
$\theta,$ $X$ , :
$\theta=\omega_{0}(t-\int_{0}^{x}\frac{\mathrm{d}x}{a_{e}})$ $X= \frac{\kappa\omega_{0}}{2}\int_{0}^{x}\frac{\mathrm{d}x}{a_{e}}$ . (4)
, $t$ , $\omega_{0}$ $x=0$ . , $a_{e}(x)$ $\omega_{e}(x)$
$T_{e}$ , $a_{e}/a_{0}=\omega_{e}/\omega_{0}=\sqrt{H_{e}}$ .





2: $T_{1}/T_{0}=2$ $f$ , 4 , 8 (a)
$I$ (b).
$\delta_{e}=2C\frac{\sqrt{\nu_{e}/\omega_{0}}}{\kappa R^{*}},$ $\lambda_{e}=(\frac{C}{4}+C_{T})\frac{\sqrt{\nu_{e}/\omega_{0}}}{R^{*}},$ $\delta_{re}=\frac{2\sqrt{\nu_{e}/\omega_{0}}}{r},$
$\beta=\frac{\nu_{de}\omega_{0}}{\kappa a_{e}^{2}}$ . (5)
, $C=1+(\gamma-1)/\sqrt{Pr},$ $C_{T}=1/2+1/(\sqrt{Pr}+Pr)$ ($Pr$ : Prandtl ) , H
, $R^{*}$ $\kappa$ , $R$ .
, $\nu_{\mathrm{e}}(x),$ $\nu_{d\mathrm{e}}(x)$ , . , , Prandtl ,
, . (5) $x$ ,






. $T_{1}/T_{0}(>1)$ $\eta$ , $x_{j}(j=1,2,3,4)$
$X$ $X_{j}$ , H $X$ :
$H_{e}=\{$
$[1+(\sqrt{\eta}-1)X/X_{1}]^{2}$ in $0\leq X\leq X_{1}$ ,
$\eta$ in $X_{1}\leq X\leq X_{2}$ ,
$[\sqrt{\eta}-(\sqrt{\eta}-1)(X-X_{2})/(X_{3}-X_{2})]^{2}$ in $X_{2}\leq X\leq X_{3}$ ,
1in$X_{3}\leq X\leq X_{4}$ .
(6)
, $X\geq X_{4}$ H $X_{4}$ . $T_{e}$
$l_{j}(=x_{j}-x_{j-1})(j=1,2,3,4;x_{0}=0)$ , $X_{1}=\kappa\omega_{0}l_{1}/(\sqrt{\eta}+1)a_{0}$ ,
$X_{2}-X_{1}=[(\sqrt{\eta}+1)/2\sqrt{\eta}]l_{2}X_{1}/l_{1},$ $X_{3}-X_{2}=l_{3}X_{1}/l_{1},$ $X_{4}-X_{3}=[(\sqrt{\eta}+1)/2]l_{4}X_{1}/l_{1}$
175
. , [1] $\kappa\omega_{0}l_{1}/(\eta-1)a_{0}=4$ , $0\leq X\leq X_{1}$
$H_{e}=(1+X/4)^{2}$ . ,
[1] :
(7)$f( \theta, X=0)=\frac{1}{2}[\tanh(\frac{\theta}{8}+5)-\tanh(\frac{\theta}{8}-5)]$ .
$X$ $I$ :
$I= \int_{-\infty}^{\infty}H_{\mathrm{e}}^{\frac{1}{2}}f^{2}\mathrm{d}\theta$. (8)
, (1), (2) (7) T 2 . 2(a) $X=0$,
$X=4X_{4},$ $X=8X_{4}$ $f$ , 2(b) $I$ .
, 8cm $\kappa=0.2,$ $\omega_{0}/2\pi=238$ Hz
, , $T_{0}=288\mathrm{K}(=15\circ \mathrm{C})$ $T_{1}=576\mathrm{K}(=303\circ \mathrm{C})$
, $l_{1}=l_{2}=l_{3}=l_{4}\approx 4.5\mathrm{m}$ .
$\delta_{0}=0.0361$ , $\lambda_{0}=0.00370$ , $\delta_{r0}=0.0554$ , and $\beta=2.33\mathrm{x}10^{-6}$ , $\eta=2$ ,
$X_{1}\approx 1.66,$ $X_{2}\approx 3.07,$ $X_{3}\approx 4.73$ and $X_{4}\approx 6.73$ .
$f$ ,
. $X$
. $f$ , 4 , 8
. , , .
, 2(b) B , ,
, . ,




, $R$ $2\pi R$ ) . ,
, .
, . 3 $R$ 3
. $R/2$ , .
,
(1), (2) . , $\delta_{e},$ $\lambda_{e}$
. , $\delta_{e},$ $\lambda_{e}$








4: $T_{1}/T_{0}=2$ 3 $f$ , 4 , 8
(a) $I$ (b).
, 3 ,
$2\pi R+2R\mathrm{x}3\approx 12R$ , $R/2$ . ,
, $\delta_{e},$ $\lambda_{e}$ 2 .
, $nX_{4}\leq X\leq X_{1}+nX_{4}(n=0,1,2, \ldots)$ $\delta_{e},$ $\lambda_{e}$ 2
4 . 4(a) ,
2(a) , 8 ,
. , 2
$\theta=1200$ . , 4
. 6 1/3
, $\delta_{e},$ $\lambda_{e}$ 3 .
177
$\Theta$ $X$
4: $T_{1}/T_{0}=2$ 6 1/3 $f$ , 4
, 8 (a) $I$ (b).
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